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Remarks 

The Examiner stated that the information disclosure statement filed 12/08/2004 did not comply 
with 37 CFR1.98(a)(2) with respect to GB834,376 and JP 48013399A (abstract) because a 
legible copy was not provided. Applicants apologize if the copies were not legible and have 
included new copies with this response in the appendix. 

Claims 1-8 and 10-18 are pending in this case. Claims 1, 12 and 13 have been amended and 
Claim 9 has been cancelled. The Examiner rejected claims 1-14 and 16-18 under 35 U.S.C. 
§ 103(a) as being unpatentable over Kurita et al (US4,985,286). The Examiner also rejected 
Claim 15 under 35 U.S,C § 103(a) as being unpatentable over Kurita et al (US4,985,286) in view 
of Amidaiji et al (US6,451, 437). 

Applicants have amended Claims 1 and 13 to include the limitation described in Claim 9 where 
the amount of Component C in the composition is equal to or greater than the amount of 
Component B. Applicants believe that this amendment should overcome the examiner's 
rejections of any of the claims under 35 U.S.C. § 103(a). Both Kurita and Amidaiji's 
compositions are different from the present invention. While both Kurita and Amidaiji utilize a 
metal alkoxide in their compositions - it is described and used as a catalyst and therefore only 
small amounts are used. For example, column 8, lines 23-32 of Kurita describes the amount of 
catalyst added which is generally from 0.01 to 7 parts by weight per 100 parts by weight of 
component (A) and further states *\ . .if the curing catalyst is used in an amount exceeding 7 parts 
by weight, there is a drawback that such a large amount of catalyst impairs the storage stability of 
the abrasion-concealing agent. . In addition, Amidaiji also provides in column 15, lines 37-42 
that the catalyst is used in an amount not greater than 10 parts by weight per 100 parts by weight 
of component (A). Applicants invention requires that the present invention comprises among 
other ingredients, 10 to 150 parts by weight of at least one metal alkoxide. Further, as described 
above, Applicants have amended Claims 1 and 13 to include the limitation described in Claim 9 
so the amount of Component C in the composition (or used to make the composition) is equal to 
or greater than the amount of Component B. This is very different from Kurita or Amidaiji. In 

6 
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particular, Kurita teaches away from this by stating amounts larger than 7 parts by weight would 
impair storage stability. A review of Tables 2 and 4 of the present specification illustrates that 
the present invention has improved stability when Component (C) is equal to or larger than 
Component (B). 

For the reasons described above, Applicants submit that claims 1-14 and 16-18 are not obvious 
over Kurita et al (US4,985 9 286) and Claim 15 is not obvious over Kurita et al (US4>985,286) in 
view of Amidaiji et al (US6,451 t 437). Applicants respectfully request that the Examiner 
reconsider the above rejections and allow the amended claims to issue. 

This reply is being submitted within the period for response to the outstanding office action. 
Although the applicants believe in good faith that no extensions of time are needed, the 
applicants hereby petition for any necessary extensions of time. You are authorized to charge 
deposit account 04-1520 for any fees necessary to maintain the pendency of this application. 
You are authorized to make any additional copies of this sheet needed to accomplish the 
purposes provided for herein and to charge any fee for such copies to deposit account 04-1520. 



Respectfully Submitted, 




Dow Corning Corporation 



Patricia M. Scaduto 
Reg. No. 39,827 
Tel: 989-496-6925 
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APPENDIX 

lZT Ch u d C ° Py 0f GB 834,376 - 8 pages 
And the abstract of JP48013399A - I X 



8 
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DIALOG (R) File 351:Derwent WPI 

(c) 20Q4 Thomson Derwent. All rts. reserv. 

AA- 1973-47712U/ 197334 | 

TI- Soil-resistant finishing - for fibre prods I 
PA- KANEGAFUCHI CO LTD (KANE ) | Hi 
NC- 001 | 
NP- 001| 

PM- JP 48001399 A 197334 fi| 

AN- <PR> JP 7134944 A 19710522| ' 3M Br 

AJ3- <BASIC> JP 48001399 A 

.^i^*? ulaA S n w C ? nt9 - Me H silic ° n * and Na trichloroacetate was 
applaed to a fabric and steam-heated to improved the soil resistance of 
the fabric Thus, 60 parts trimethylsilan* terminated He h SlicSE 
with d.p. 22 was dispersed in 34 pts. water contg. 4 pts of a cationic 
surfactant, and 3 pts of the emulsion was mixed with 2 pts, CC13C02Na 
and 95 pts, water. A nylon carpet was sprayed with the mixt. to 5% dry 
pickup, steam heated 30 rain at 100 degrees and dried 20 min at 60 
degrees. The carpet had improved soil resistance over that of a similar 
SSiSfi ^ eated slmil ***y but dry heated 3 min at 140 degrees.) 
^i™ TERMS> SOlL '" RESISTANCE; FINISH; FIBRE; PRODUCT j 
DC- A87; F06| 1 

MC- <CPI> A06-AOOE1; A12-G03; A12-S05M; F03-C02 I 
FS- CPU j 
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PATENT SPEdFTCATTON 

NO DRAWINGS 834.376 
Dote of Application and fl/lng Complete Specification: April /, I95B. 
No. I04I3/S8. 

Application made fit United States of America on May /3, 1957* 
Complete Spedtfcotton Published: May 4, I960. 



Index at acceptances— dosses 2(7), T5B ; and 140, P3(E : F2 : GZ : G4). 
International Qa*si£Uatioa?-~*C08g* DflOmv 

COMPLETE SPECIFICATION 

Improvements relating to Organopolysfflbxane Water* 
Repellent Compositions 



10 



15 



20 



30 



40 



Wt, General Electric Company, a 
corporation organized and. existing under the 
laws of the State of New York, United State s 
of America, of 1, River Read, Schenectady, 
New York, United States of America, do 
hereby declare the invention for which we 
pray that a patent may be granted to its, and 
die method by which it k to be performed, to 
he particularly described in and by the 
following statement: — 

This invention relates to water-iepellent 
OTgmopolysfloxancs useful in rendering 
various porous materials watorepelleot with- 
out the necessity of using heat to bring out 
the optimum watewcepeUency of tbe treated 
surface. 

The invention consists in h composition 
comprising, by weight, (1) from 10 to 60 per 
cent of an orthotitanate having the general 
formula Ti(OR) d where each R is an aliphatic 
hydro carbon radical of less than twelve carbon 
atoms or an hydroxy la ted or laminated 
aliphatic hydrocarbon radical of less than 
twelve carbon atoms and containing less then 
four hydroxy radicals, or an aliphatic hydro- 
carbon-soluble partial hydrolyzate thereof, (2) 
from 25 to 75 per cent of a rn ethylpo rysiloxanc 
copolymer consisting essentially ox trJroethyl- 
siloxy units and Si0 3 units wherein said units 
are in such proportion that the ratio of 
methyl radicals to silicon atoms ranges from 
about 1 to 1,25 methyl radicals per silicon 
atom, and (3) from 10 to 50 per cent of a 
liquid orgarjopoJ^sOoxfltie having the formula 
R^SiO^ where the R*a represent both lower 

alkyi methyl and ethyl) radicals and 

chlorinated phenyl rodkale In which the 
chlorinate d phenyl radicals contain an average 
of from 1 3 40 5 chlorine atoms per phenyl 
nucleus, and the chlr>rinated phenyl (radicals 
constitute from 5 to 25 per cent of tbe total 
number of lower alkyi and chlorophcrjyl 
radicals, and n has an average value above 
' IS$ bur below 2»5 3 the lower alky! chbn> 



phenylpolysiloxane liquid having a viscosity 45 
of from 10 to 100,000 cenustofces, from 
15 to 5 3 000 ccntistjokesj when measured at 
.25° a 

Various means have been employed in the 
past to impart water-rep dlency to textiles ,50 
employing orgaraqpolysikixanes for the pur- 
pose. This treatment has usually involved 
rising methyl hydrogen pol^sUoxanes, together 
with catalysts such as lead octoate and tin 
naphthenate which convert these methyl 55 
hydrogen polysDraxanes ,to the cross-linked 
state. In general, such conversion reqmrcs the 
application of elevated temperatures, fur 
instance, from 150° to 200° C for varying 
lengths of time in order to obtain an optimum GO 
derae of watewrepellency. The use of methyl 
hydrogen polysiloxanes for this purpose is dis* 
.dosed in Specfficatbn No. 705277, 

The type of applications described above 
have^bcen generally succes^ul on a com- 65 
mercial scale when, employed in textile mi Ik 
during fabric finishing operatkms. However, 
this technology is not applicable to a consumer 
product appt cation because the methyl 
hydrogen porysfloxane is usually not stable 70 
for a cufilderit length of time in the presence 
of catalysts to render it usable on a small 
scale home use. Moreover, the requirement of 
a heating cycle to bring out the optimum cure 
and watj^repellcacy is obviously not practical 75 
for home appKcations because of the lack of 
adequate facilities, including means for 
applying the warer-repeOent* 

We have now discovered that a specific 
combination of mpediena composed of a SO 
rnbrtuTC of the aforesaid organotitanate, a 
methylpolysiloxane polymer, a&d an alkyl- 
chlcTOphenylpolysikxiane polymer can be 
readily applied to porous surfaces, particularly 
textile surfaces, such as cotton, by convenient 85 
means, such as from an aerosol pressure, con- 
tainer, and the treated surface is readily con- 
verted to a Hghly watersrepeflent state with- 
out the necessity of using heat to bring out 
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die optimum degree of w&tctf-xepeUency. 
Moreover* the mixture of Ingredients used is 
stable indefinitely., and requires no special pre* 
cantionfi in handling or in storage as do the 
5 methyl hydrogen polysQuxancs which tend to 
release hydrogen on standing, 

A known method employs for the purpose 
of Tendering leather water-repellent; a mix- 
tore of ingredients comprising a tir&natE, a 
10 methylpoiysiloxane copolymer composed of 
trimtthyfeiloxy units and Si0 3 units, and an 
organopolysiloxane containing from 2 to 2.9 
organic radicals per silicon a mm in which the 
organic radical* are selected from alkyl 
*•> radicals, alkenyl radicals and monocyclic aryi 
radicals, Le n hydrocarbon radicals of the aryi 
type which arc free of snbsttation. However, 
we have found that prior known mcthyipoly- 
siloxane compositions, such as those referred 
^ to above, when apoHed to textile^ for instance, 
cotton, fail to grve any evidence of satis- 
factory water-repcDency on the cotton, and in 
most cases the spray rating using such poly- 
eiloxane materials Is zero. Even if such 
25 organopolysnoxanes contain both methyl 
groups and un substituted phenyl groups, the 
spray rating* for instance, on cotton, is erratic 
and much lower than the spray ratings obtain- 
able by using the compositions of the present 
30 invention. 

It is, therefore, one of the objects of this 
invention to obtain good water-rep cilency on 
textiles without requiring elaborate means of 
application of the water-repellent. 
35 It is another object of the invention to 
render textile surfaces, such as cotton; rayon, 
acetate and nylon, water-repellent by con- 
venient means without requiring heat to bring 
out the optimum water-rep cUcncy. 
40 It is a -still farther object of the invention 
to render surfaces of garments water-repellent 
by means of convenient containers capable of 
being economically and practically used at 
home without ttquhhig complicated equip- 
45 ment or specialized conditions for application. 
Other objects of the invention wSl become 
more apparent from the following tocriptiotj 
thereof* 

All the foregoing objects and desirable 

50 results ate attained by employing in the 
water-repeOJen* treating composnfoa a mixture 
of m gradients in certain proportions compris- 
ing the aforesaid organothanate, the mefiyl- 
polysiioxane copolymer consisting essentially 

55 of trimethylslloxy units and SiO a units, and 
a methyl chlorophecylp otysilnxane more 
particularly described above. This mixture of 
ingredients is conveniently applied, from an 
aerosol container from which the water- 

60 repellent competition is expelled onto the 
surface ir is desired to treat by means of 
gaaeous propellents in the form of a mist or 
spiay of fine particles, wherein the propellent 
is a liquefied gas having a vapour pressure at 

65 room temperature (27 s C) -sufficiently high 



to vaporize rapidly at room temperature and 
to propel the wateiHrepellettt composition, onto 
the surface being rendered wan^-rcpellent 

The metlrylpolysiloxane resmous co- 
polymer consisting essentially of trimcthyl- 70 
siloxy units and SiO ft units (hereinafter re- 
ferred to as * methylpolysfloxane copolymer **) 
may be prepared by various means* One 
method comprises cohydrolyzing a compound 
having the formula (CH 3 ) 3 SiX with a com- 75 
pound having the formula SiX 4 , where X is 
a hydrolysable radical, e.g^ chlorine, bromine, 
fiuonne or an aUcoxy methoxy or ethoxy) 
radical, or an acyloxy radical, employing such 
proportions of ingredients as are necessary to 80 
obtain the desired methyl/Si ratio of from 1 
to 1.25 methyl radicals per silicon atom. In- 
stead of employing wiua the t?im ethyl 
hydrolyxable silane, monomelic tetra- 
hydrofyzable aflanes of Ac formula SiX, & 
mentioned before, one can also employ poly- 
meric alkyl silicates derived from controlled 
hyujuiyais of the monomcric pithosiltcate, 
wherein the polymeric olkyX silicate com- 
position contains some siH con-bonded hydroxy 90 
groups. 

The methylpolysiloxane copolymer is 
advantageously prepared by effecting co- 
hydrolysis of the trialkyi hyoroylzable silane 
and an alkyl silicate (this designation for the 95 
silicate Is intended hcxemafter to include both 
the monomeric and polymeric forms of the 
Alkyl silicate) by adding the trialkyi 
hydrolyzable silane and the alkyl silicate to a 
suitable solvent^ such as toluene, benzene or 100 
xylene, and thereafter adding the solution of 
the ingredients to a sufficient amount of water 
to effect the desired hydrolysis and co-con" 
densation in a suitably acidic medium. The 
choice of the solvent win depend on such con- 105 
siderations as, for instance, the particular 
trialkyi hydrolyzable silane and alkyl silicate 
used, the relative proportions of the in- 
gredients, and the effect of the solvent on 
processing the hydrolysis and co-cnodcnsation HO 
product In this respect, water-iniscible 
solvents such as alcohols, ketones and esters, 
should be avoided since these materials do 
not effect adequate separation between the 
hydrolysis product and the water of hydrolysis 115 
so as to give satisfactory recovery of the re- 
action product of the trialkyi hydrolyzablc 
silane and the aUryi silicate. The amount of 
solvent used may be varied widely but advan- 
tageously, by weight, it Is within the range of 120 
from about 0.25 to 2 parts solvent per part of 
cohydjrolyzate, that is, the trialkyi hydrolyrabie 
silane and the alkyl silicate. 

The amount of water used for hydrolysis 
purposes is generally not critical and may be 125 
varied within wide ranges. He mtntmum 
amount of water required is that necessary to 
hydcclyze all the silicon-bonded hynrotyzablc 
radicals in the trialkyi hydrolyzable silane and 
all the aUcoxy radicals in the alkyl silicate Tbe 130 
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maximum amount of w ate r will generally be 
determined by the ease with wffich the co- 
hydKrfyzate can be processed to isolate the co- 
hydrolysis product or resin The amount of 
5 water used should be at least from 2 no- 3 
mola water per total molar concentration of 
the trialkyl hydrolyzable sHane and the alkyl 
silicate. In general, the amount of water used 
should be as low as possible to awist in good 

10 yields of the meth^polysfloacBne copolymer 
redo, while utilizing to the fullest extent the 
space available in equipment used for 
hydrolysis purposes. An tipper range of water 
which may be used with satisfactory results is 

15 that of the order of about 40 to 50 mols per 
mol of the mixture of triaflcyl hydrolyzabte 
sHane and alkyi silicate. For each awl of the 
triaflcyl hydrolyzable crilane, we preferably use 
from 1 to 2 mols of the alkyi silicate, advan- 

20 tageouely within the range of from about IJL 
to 1.8 mote of the alky! silicate per mol of 
trialkyl hydrolyzable silaiie. In the preparation 
of the resin, one may add up to 25 per cent, 
zL weighty preferably from 3 to 15 per cent, 

25 by weight, based on the weight of the trialkyl 
hydrolyzable sil&ne^ of other cohydrolyzahle 
materials, such as duiiethyldiethoxysjlanje, dl- 
merh^chkjrosilraic, dxphcnyldidbloxoailane, 
methyl phenyldichlorasQane and methyftri- 

30 chloroailane to give difunctBonal or tr> 
functional sGoxy units of .the formula 
(R^SIO and R"SiO«/ a where Is a 
monovalent hydrocarbon radical, e t g. f methyl, 
et hyl, b utyl, decyl, phenyl or benzyl radical. 

35 However* satisfactory properties in the 
material are often realized without these 
additional difuncttonal or trifnnctional units 
and may be omitted if desired. 
In preparing the resin, the trialkyl 

40 hydrolyzable sflane And alkyi silicate are diB- 
solvtd in a suitable solvent, and added with 
staling to the water of hytiroryatsj advan- 
tageously using temperatures of from 60° C 
to 85° C. Thereafter, the two-phase system 

45 thus obtained is processed to remove the 
waar-aloohoi layer and the remaining resinous 
material Is neutralized with a sufficient 
amount of sodium bicarbonate or other 
alkaline material to give the aesin a pH >af at 

50 least about 6 or 7. Hiereafter, the ream is 
filtered and advantageously adjusted to a 
resinous isotids content of about SO to 65 per 
oait, using, where necessary, additional 
amormts of solvent such as toluene or xylene, 

55 in order to avoid premature gdation of the 
resin and to maintain its stability for a time 
sufficient to permit use with the other in- 



ratereendensed with the mcthylpolysiloxftne 
copolymer is not precluded. Thus, in addition 
to trimethyiailoxy units and SiO* runts, one 
can have mterenndcased dimethyfatfoxy units 65 
which can be obtained by ochydrolyzing tri- 
methylchlorositane, an alky! silicate, e.g^ 
ethyl silicate, and diniemyMichloroffllane m 
which the latter is present in an amount 
ranging up to 25 weight per cent of the 70 
weight of toe trialkyl hydrolyzable sflane wed 
to make the memyrpolysiloxane copolymer. 

The titanium compound suitable- for 
employment in the composition of this inven- 
tion may be monomerjc orthotfranotes of the 75 
formula (RO) d Ti or polymers of the orthc- 
■titanate having the formula 



1 



. . The presence of d^ethylsiloxy units of the 
60 formula 



1 TTl 

where R is an alkyi radical which may be 
sanitated or unsaturated and includes methyl, so 
ethyl* propyl, butyl, decyl, undecyt, lauxyl, 
paJmityl and olcyl radicals, and m is an 
integer greater than 1. Preferably, R k an 
alfcyl. radical containing: from 3 to 10 carbon 
atoms. The alkyi [radicals on the oxygen 85 
attached to titanium may also have attached 
thereto hydroxy! or amino radicals so that the 
titanate contains hydroxyiated or emino~sub- 
stiruted aliphatic hydrocarbon radicals. Among 
Such titanium esters may be mentioned^ for 90 
in stance tetramethyl thanatc, tctraethyi 
titanate tetrabutyl titanate, tetra decyl 
titanate, octylene glycol titanate, totta- 
dodccyl titanate, tetra - (hydroxyethyl) 
titanate, tetra - ^ydroxybtttyl) titanate, 95 
warfammo-ethyl) titanate and tetra^methyl- 
aminobutyl) titanate. Titanium esters wherein 
R is the same or mixed (radicals are likewise 
suitable. 

Partially hydroryzed compounds of the 100 
aforesaid class of orthotrtanates obviously also 
may be used and preferably one employs 
particularly those partial hydrolyzates which 
are soluble in the solvents and the gaseous 
propellanta which arc to be used in the aerosol 105 
container. Additional examples of polymeric 
organotitanates which may also be used are, 
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polytnera ^ of terrsargano derivatives of measured at 25° C 

ortho titn . m c acid, including tile tctra esters, It will, d course., be apparent to those 55 

tctra anhydrides, and terra amid re . skilled in the arc that to. addition to the 

The lower alkyi chlorophenyl organopexy- mctftylchlorosnanes find ethylchlorosiianes do- 

5 siloxHne having the formula R^SiO^ where scribed above, other hydrolyiable lower alkyl 

* silaocs containing hydrolyzablc radicals other 

the R*5 ate lower alkyi radicals (?.g. 3 methyl than the chJorme atom may be used* The 60 

and ethyl radicals) and chlorinated phenyl presence of, for instancy methyltrichloro-- 

radicals, in which *he chlorinated phenyl silane or other lower alkyl trihydrolyzahle 

radicals contain an average of from 3 to 5 sUancs, or of trimethylchbicsDane or other 

10 chlorine atoms per phenyl nucleus and the trisubstitnted lower alkyl monochlarostlaiies in 

chlorinated phenyl radicals constitute from 5 preparmg the lower allcyl, e.g rj methyl, chloro- 65 

to 25 per cent ox the total number of lower phenyjpolysu^oxanc is not precluded- as long 

alkyl and chloiophenyi radicals, and n has as the value of n remains substantially in the 

an average vfihie of above IS6 and below 2.5, specified range. 

15 may be prepared by various methods. One The titanate, methylpolysiloxane, resinous 

method for preparing these compounds com*- copolymer and the lower alkyl chlorophenyl- 70 

prises cohyarolyzing, in the proper pro- polyslloxane are advantageously mixed with a 

portions, taarnetfryk^ikmraQane, dimethyl- -suitable solvent for the mixture of in- 

dichlorosilane (or diethyldichlorc^lane), and gcedients, for instance, a Stoddard solvent 

20 chlorinated phenyhrichloroenane* Thus, on a which is en aliphatic solvent, or mineral 

weight basis, one nay employ from 1 to 9 per spirits, and thereafter combined with a tfque- 75 

cent trimethylchkxrosilatte, from 75 to 95 per ffed gas which will be used as the propellent 

cent dimethyldichlorosilfliie, and from about for the mixture of polysHoB&nes and the 

3 t» 15 per cent chl orinate d phenyltrichlBro- titanare. These liquefied gases or propellents 

25 silane. Alternatively, one may use mixtures of are volatile liquid carriers which ore solvents 

chlfirosHaaes in which the chlorophenyl for the ingredients mentioned above, sped- 80 

radical attached to silicon has a methyl or fically the titanate, the methylpalysilnsane co^ 

radical attached directly to the same silicon, polymer, and the lower alkyl chlorophenyl- 

for kretanoe, methyl rrichloropbenyldidiloro-* polysiloxane. They normally have a vapour 

30 eDane, methyl telracMorophenyldJ^oro^lanei pressure at 70° R exceeding 20 Ib/sq. In. 

methyl leuachlorop herryidiethoxysilaT^ and gangs and are able to induce expulsion of the 85 

ethyl tetrachIorophenylmd]lc«osOan& Higher above mixture of titanate ana crgsnerpoly- 

chlorinated phenylchlorosilanes or other efloxanes hi extremely small average p article 

hydrolyzablc silanea, such as pentachforo- size, preferably within the range of about 10 

35 phenyltri chfarosnane, may be used without to 100 microns. These propellents are non- 
departing from the scope of the xnvontion. toxic, have a high flash point, and are Ron- 90 
The presence of certain morganoaiioxane inflammable; In general, they are cMorinated, 
units such as Trimethylsfloxy units, or mono- fluorinated alkanes, examples of which are di- 
metjbylsiloxy units, Is not precluded. The pro- chlorodifluorome thaae, dichloronuurometbane 9 

■40 portions of the Jbtydrolyzable ingredients chloxodifluoromethane, txichloromonanuaro- 

sbould be such in making the lower alkyl methane and difluorodicfaloroethane. Ob- 95 

chlorophenyip olysiloxane that the ratio of viously, mixtures of these chlorinated, 

total lower alkyl radicals and chlorinated fluorinated alkanes may also be employed to 

phenyl radicals ranges from above 1.96j pre- advantage. 

45 fembiy at least 1.98, to below Z5 of these In addition to the propellent, other solvents 

radicals per silicon atom, and the chlorinated may be employed, for instance, the above- 100 

phenyl radicals constitute from 5 to 25 per mentioned mineral spirit, acetone s chlorinated 

cent of the total number of lower alkyl and hydrocarbons (c^ v trichloroethylene and 

chlorophenyi radicals. For optimum use, as ethylene ci chloride and ethers. 

50 water-iepellenr, and in tie form of an aerosol "When employed in the form of an aerosol 

composition, the lower alkyi dhlorophcnyi- bomb mixture, the ingredients are ad van- 105 

priysiloxane liquid should have a viscosity of tageously present, by weight, in the following 

from 10 to 100,000 eenrfcookca when amounts: 
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Alkyl t rtanat e (which includes polymeric 
alkyl titanates) 

MetirjipolysiloxBne copolymer 

lower alkyl chlorophcnylpolysilQxane 

Non~propdlent solvent (e.g^ mineral spina) 

Gaseous propdkoi 



0.5 to 5 parts 

0*5 to 5 parts 
0.5 to 5 parts 
5 to 60 parts 
40 to 120 parts 



We have unexpectedly discovered that even 
greater improvements in water-repeHcncy may 
be obtained and better fed and hand of the 
treated textile realised if, in addition to the 
tfcanaiCj methylpoJy&Hosaiifi copolymer and 
lower alkyl chk^phenylpolysikBicaiie, there is 
ateo incorporated in me mixture of in- 
gredients a wax, particularly a solid paraffin 
wax* which is soluble in the solvent as well as 
in the liquefied propellent. Advantageously, 
the paraffin wax (or other wax which is used) 
is preferably presort on a weight feaaia in on 
amount equal to from 10 to 100 per cent or 
more of the total weight of the alkyl thanate, 
the methylpolysiloxane copolymer^ and the 
lower alkyl chloiuphenylpolysnoxane. The 
term ^paraffin wax'' is intended to include 
waxes melting, for instance, from about 35° 
to 200* C or higher, but which are soluble 
in the solvent used in dissolving the other 
ingredients, and preferably soluble as well an 
the liquefied propellent These are generally 
high melting hydrocarbons which are con- 
stituents uf petroleum. They may have the 
formula CJHt*f *, where x is, for instance, 
from 18 to 70, ox even much higher. Other 
waxes may be employed, such as beeswax* 
synthetic hydrocarbon waxes, rnkrocryatalline 
and oxidized micro crystalline waxes, certain 
wax, Japan wax, polyethylene oxide waxes 
and halogcnated paraffins* 

The spray ratings m the following illus- 
trative examples were determined in accord- 
ance with the method set forth in the 1945 
Yearbook of the American Association of 
Textile Chemists and Colorfets, Volume 22, 
pages 229—233. A spray rating of 100 is 
indicative of a textile s ability to shed all 
drops of water which may have impinged on 
the surface of a textile upon slight sTioWt^ of 
the textile surface. 

In order that the invention may be better 
understood* the following examples are given. 
Allpana are by weight. 
4 The compositions described in the follow- 
ing examples were tested for their water- 
rcpeflency on textiles by placing them in 
aerosol bombs or pressure vessels having a 
pressure valve nozzle, Unless otherwise stated, 
the liquefied propellent gases employed were 



composed of tactoorofluorornethane and di- 
chlprodifluoromerfiane in equal parts by 
weight. In each instance, die cotton material 
(which was unmodified and untreated cotton 55 
cloth) being tested was sprayed evenly on the 
fabric from an aerosol spray container, and 
ajtowed to dry 24- hours before evaluation. 
Thereafter, each of the created textile surfaces 
was then tested for spray ratings, employing 60 
the method described in the above-mentioned 
American Textile Colorist Method. 
Example 1. 

A methylpolyxfloxane copolymer was pre- 
pared by cohydrolyaing 22.4 weight per cent 65 
tximethylddorcailane and 77.6 weight per 
cent tetraethyi orthosilicate. The oo- 
ihydroiyais was earned out in toluene bo that 
the final cohydrolysis product comprised 47 
per cent solids fa toluene) and the methyl/Si 70 
ratio was about 1.07, This polymer will herein- 
after be referred to as an r *MQ resin." 
Example 2. 

A methyl chtecpheny^olyailCDcane liquid 
of about 50 centistokes (when measured at 75 
25 & C) was prepared by co h y da o lyzm g on a 
weight basis, $.5 per cent trimeu^lchkno- 
silane, 82.5 per cent dimethyidkhlorosuw, 
and 9 per cent teteadiJbrophenyltricalo^ 
ailane. The ratio of the total number of methyf 80 
and telracMorophetiyl radicals to silicon was 
of the order of about 2.0& This linear methyl 
cMoropbeirylpoly^^ liquid (chain-atopped 
with trimethyMloxy units) will hereinafter be 
referred to as " Fluid L*' 

Exampss 3. 

Another methyl chloxophenylpolyBfloxane 
hfluid of about 300 ccntistokes (when 
incasured at 25© C.) was prepared by co~ 
lrydrolyxujg on a weight basis, 1 per cent tri- 90 
methykbloroaflane, 90 per cent dimethyl- 
dichlorosilaneb and 9 per cent tetrachlopo- 
pbenyltricMoxosilane. This polymer had a 
ratioof about 1.98 total methyl tetracMoro- 
phenyl radicals per silicon atom. This polymer 95 
will hereinafter be referred to as " Fluid IT." 

■Aerosol bomb formulations were prepared 
by placing; in a suitable pressure vessel the 
following m^redients which were present, by 
wagbt, as follows,, aborning the presence of 100 
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Tabus I 



Tetrabutyl **tpnfltt' 


Li 


Atohyipotyailosanfi copotymfir (as 47% soKds 
toluene Bohitkm) 


1.5 


Methyl tettsdil0rq)iwnyfeilox^ Eqnid 


1.5 


''OPaxaf&L wux 


4*0 


.Mineral spirits 


40.0 


rUcbtecdifluotDmetbaii* and trichJtorcAiPittmettflpe 
(equal parts) 


80.00 



* The paraffin wax toad had an aniline meeting point (AMP) of 133° F. 
5™**??, a refined grade of petroleum wax manufactured and sold by 
Gulf Oil Coiparaiiaa. 7 

In some fostanoa, one or more of the above parama wax were the variables, mere 10 

ingredients were omitted from the aerosol con- liquids were used, their composition ja de- 

tm^to dcterMnette effect of sucn mission, scribed below the table. In All the aerosol 

The following Table IT shows the results coiinx>sitran$, tie amounts of the mmeral 

off Sj^y rattags determined en cotton fabrics spirits and the propellent* were constant The 

m winch vanots combinations of the terra- letter indicates the presence of the 15 

rngyltxtanate, methylpolysitaane copolymer, particular ingredient, 
methyl tetrachlorophenyl sQoxans liquid and 

Table U 



Test 
No, 


Tetrabutyl 
Tltanate 


MQ 
Rain 


Other 
liquid 


Wax 


Spray Rating on 


Cotton 


1 








X 


0 


0 


0 


a 


X 


x 




X 


0 


0 


0 


3 






Fhrid I 


X 


0 


0 


0 


4 




X 


Fluid I 


X 


0 


0 


0 


5 




X 


Fluid X 




100 


100 


100 


6 


X 


X 


FhiM II 




100 


100 


100 


7 


X 


X 


Fluid I 


X 


100 


100 


100 


8 


X 


X 


muid n 


X 


100 


100 


100 


9 


s 


X 


& Fuid in 




Avs 


rage of three 
tests —65 
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Test Tetxabntyl MQ 
No. Timnatc Resin 



834,376 
Table IX 

Other 
liquid 



P&ramn 



7 3X . Spray Rating on Cotton 





10 


* x >Fuid IV 


90 80 95 




6 11 


Coxrrposition oammerciaGy available 


Average of three 
tests — less than 50 


* 


12 


x x 4 Fluid V 


80 80 90 




13 


x x "Fluid VI 


80 80 70 



10 



15 



(JvyR a^SSLa^ ^^W 1 ™ * 4bOTt 120 «ntistoke viscosity 
m d n)n*mpi ^^m^^^ae^hSkm units and containing both methyl radkals 
P^l lahcab cwuiected Arecfly to silicon in which die phenyl radicals wire free <rf 
any snbsntubon; dug composition cunnuned about 25 mol pi cent phenyl t&t^hT 

IfSgJX 3 PhcnylpolysilaxHiic linen liqrid of about 500 cannsto&es viscosity 
&,^J^^ t0pped w * tnme ? i y M <«y in which the phenyl radicalTw^frc- 
of substmmon; them we pierent about 40 mol per cent siHconUed phenylradi^! 

°J™13^ dan ' *f P»POTa««> of whose ingredient* were not exactly known, is sold 
connneraally as a mixture compwamg the above-mentioned MQ resin, tetrabntvl tinnurte. 

aerosol composition airmlatly as waa done with the others- * 

*Jgnid Via a methyl 
db^u-ytopped with 

— Si-^O units; such compounds are more partictn^ described m Specrfc^uOT No. 630,91 L 
H 

^d^iiSK^f viBcosity (at 25 • d) conSg for S 

part camcmytaloxy umts and a small percentage of monomethylaiW units (CHaSKV^ 



cane liquid of about 25 cattfatjote viscosity (at 25° G) 
Units and containing intennedhte 



EXAMPLE 4. 

example, * mcthylpol] 
of 1.0 mol 



*■ 



Kor this 
polymer 

atfexaae imhs'and 108 mob SiO a units, pre- 
pared airnilaxly as in Example 1 above, was 
interacted with a. linear polydimcthyisiloxane, 
liquid -of about 200,000 cexmpodaea viscosity 
when measured at 145° cnai&lning terminal 
^con-bonded hydroxy traits (the eaid poly- 
dimcthykHoiane having me formula; 



i 

.. 

wipe t is' art integer greater than IX The 
weight jratto of the reactants waa 75 per cent 
<& the former and 25 per cart, by weight, of 
the polydimetfcyla3oxaiieL The reaction pro- 



duct was now composed qf antefcondenaed tri- 
mcthyisiloxy units, dimethyMIjoxy rants, and 
Si0 8 units. This copolymer (hereinafter 
Identified as "MDQ polymer ") was made 20 
into a watersrepellent formulation composed 
of the following ingredients in the stipulated 
parts by weight 

Inajedienta Parts 
Tetnarnrtylthanate 9,0 25 

MDQ polymer 5-5 
Ehud I 5 
Paraffin wax 9 
Xylene 30 
Mineral spirits 72 30 

TridilorofluQiomethane 88 
DidilSMod^uoromethane 132 
Aerosol bombs were prepared from the 
above mixture of gradients and applied to 
cotton* viscose and acetate cloths by spraying 35 
the cloths and allowing them to dry at room 
temperattire for about U nouns. At the end 
of tms time, the spray ratings of the three 
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8 



cloths were and found to be an 

overage of 100 for three samples of each of 
the treated doths. 

Example 5. 
In this example, another aerosol bomb mix- 
tore yms prepared from the following 
h^redienss: 



10 



15 



Ingredients 


Parts 




9 


MDQ polymer 


63 


EWdl 


ZJ 


J^jruffin 


9 


Mineral spirits 


102 


TrichfowtfTHxrametbaiie 


84 


Dkilorodifltioiom ethane 


126 



20 



25 



30 



Rayon, gabardine cf shades varying fnuuj tan 
to dark brown were sprayed with 'the above- 
identified fGnnulatfon and allowed to air dry 
for about 16 hours at mom temperature. 
Samples of these materials (which had spray 
ratings of around 100) were dry domed as 
well as were other samples of the doth treated 
with a trimemyMloaty chain-stopped methyl 
hydrogen polysEosaae such as Fluid V con- 
taining a catalyst and heat cured, were dry 
cleaned and the spray ratings again deter- 
mined The samples treated with the methyl 
hydrogen polysBosane showed spray ratings 
cf zero with the exception cf die dark brown 
samples wMch had a spray rating of about 
70. In contrast to thk, the rayon gaoarume 
samples sprayed and dried at room temp efa- 
turc inr accordance with our invention all 
showed ratings of 70 or above after the spray 
35 ratings. 

It has bcenfotmd that on dark fabrics, there 
may be & tendeoxy for the paraffin or other 
waxes which may be employed to cense a 
slight haze on dark coloured fabrics. This 
40 tendency toward haziness can be materially 
reduced and often completely eliminated by 
incorr^Hatfcg in the aerosol mixture small 
ttmotmta of sect mateii&b as stearic add or 
glyceryl monostearate usually In amounts 
45 tanging from about 0.5 to 8 per cent, by 
weight, based on the torn! weight of the in- 
greaieate in the aerosol bomb container. Stated 
alternatively based on the mixture of the 
organic tuanate, the mcthyfpolysiloxanc co- 
50 polymer and the lower alkyl chlorinated 
phenyl poiysikwaoei wc can advantageously 
etnplby from about 5 t» 30 per cent, by 
weight, of these ami-haze ingredients. As an 
additional advantage of these anti-haze m- 
55 gradients, freezing; or crystallizing out of the 
wax at the discharge orifice of the aerosol 
valve is essentially qhnmanad. 

The compositions coirraining wax in com- 
bination with butyl tiTanatje, the rnethyl- 
60 po^ysUoxaiie copolymer, and the methyl 
clilorophenyteolysUoxane materially improved 
the feel of tie treated product and, as will be 



noted above, did not harm the water- 
iepellertcy. The inrproTement in feel of the 
treated cotton fabric was evidenced by a re- 65 
dnctkn -ia the slight tackiness of the fabric 
without the wax present thereon and a material 
softening of the surface of the treated fabric. 
WHAT WB CLAIM IS:— 
1. A composition comprising, by weight, 70 
(1) from 10 to 60 per cent of an orraotitanate 
having the general formula Ti(0R) 4 where 
each K is an aliphatic hydrocarbon radical of 
less than 12 carbon, atoms or an hydroxyiated 
or fl minu ted aliphatic hydrocarbon iradical of 75 
less man 12 carbon atoms said czmtairiing less 
than four hydroxy radicals, or art aliphatic 
hydrocarbon ~ soluble partial hydrolysate 
thereof, (2) from 25 to 75 per cent of a 
medryj^lysiloxane copolymer consisting 80 
essentially of taxmethylsiioxy units and 8iO t 
units wherein said units are in such pro- 
portion -that the ratio of methyl radicals to 
silicon atoms ranges from about 1 to 1.25 
methyl radicals per silicon atom,, and (3) from 85 
10 to 50 per cent of a liquid organqpoly* 
oOoxane having the foimnla VaSiO^ where 

s 

the R*s - repre sent both lower alkyl and chlori- 
nated phenyl radicals in which the chlori- 
nated phenyl radicals contains an average of 90 
from 3 to 5 chlorine atoms per phenyl 
oocIerjS; and the chloxmated phenyl radicals 
constitute from 5 to 25 per cent of the total 
number of lower alkyl and chloropherryl 
radical^ and n has an average value of be* 95 
tweea 136 to 2.5, the lower alkyl chloro- 
prienyirwlysHoxane liquid having a viscosity 
of from 10 to 100,000 ccotfetofces when 
measured at 25° C 

2> A compimtkm as claimed in Claim 1, 100 
wherein the mcthylporysilorane copolymer 
contains trimethyisCozy units, d lm c lhy isiloxy 
units and SiO* units. 

3. A ccmpoaitiofl as claimed in Cto'm 1 or 
in Claim 2, wbcrem the lower alkyl chloro- 105 
pbenylpolyailoxane is a methyl dalorophenyl- 

4 ; A composjedon as claimed in any of 
Claims I to 3, including a wax. 

5. A composition as claimed m Claim 4, 110 
wherein the wax is paraffin wax. 

6. A composition as claimed in any of 
Claims 1 to 5, including a volatile carrier- 

7. A composition as claimed m Claim 6, 
wherein the carrier is a fluorinated alkane. 115 

8. A composition as claimed in any of 
Claims 1 to % wherein the titanium compound 
is tctrabutyl tfrmatc. 

PHILIPS. ALL AM, 
Chartered Patent Agent, 
2 and 3, Norfolk Street, Strand, 
London, W.C2, 
Agent fox the Applicants. 
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